Abstract. The research on the use of coconut husk as a solid catalyst for transesterification reaction of Cerbera manghas oil into biodiesel has been done. The aim of this study is to investigate the performance of coconut husk ash for biodiesel production from Cerbera manghas seed oil. Coconut husk is prepared by burning in air to obtain potassium oxide as active phase. The coconut husk is analyzed by X-ray diffraction (XRD) and scanning electron microscopy (SEM). The XRD spectrum shows that the peak characteristics of potassium oxide can be observed in the diffractogram. The particle size of the catalyst ranging from 1 -3 μm with pentagonal structure. The coconut husk ash solid catalyst is used in the transesterification reaction of Cerbera manghas oil in a batch reactor. Biodiesel yield of 88.6% can be achieved over coconut husk ash catalyst, using a 10 wt.% of catalyst, reaction temperature at 3 hours, and a methanol-to-oil ratio of 6: 1. This solid catalyst can be separated easily from the reaction system and not soluble in methanol or methyl esters. The coconut husk ash catalyst is high potential to be developed as one of the solid catalysts to convert Cerbera manghas oil to biodiesel.
Introduction
Nowadays, energy and chemicals are produced from fossils source. Energy and environmental problems elevated by the usage and potential depletion of fossil fuels stimulate research on the new energy sources [1] [2] [3] [4] [5] [6] . The increase in population and industrial development has accelerated the exploration of renewable clean energy resources such as hydrogen energy [7] [8] , solar energy [9] [10] , and biodiesel [11] .
Biodiesel is considered to be one of the best alternative fuel candidates as a substitute for diesel because it can be used as a blend in a conventional diesel engine without modification of the engine. Biodiesel from vegetable oil is a renewable, clean, and environmentally friendly energy [12] [13] [14] . Transesterification is the most widely used method commercially for biodiesel production between vegetable oils with alcohols [15] . Transesterification can be catalyzed by either a homogeneous catalyst (acid or base) or a heterogeneous catalyst [16] .
Literary studies report that the use of basic catalysts is highly sensitive to water and free fatty acids present in vegetable oils. Vegetable oil needs to be purified before the transesterification reaction takes place and the separation of the product is so difficult that it requires additional refining costs. The use of liquid acid catalysts such as H2SO4 requires high temperatures and relatively long reaction times and may harm the environment. Additionally, a homogenous catalyst, operating batch requires expensive operating costs [17] [18] [19] [20] .
Various types of heterogeneous catalysts have been applied to the transesterification process, such as alkaline earth metal oxides, alkali metals of various compounds in support of alumina or zeolite [21] [22] . This catalyst is more stable and environmentally friendly. Many solid basic catalysts such as La:Mn/Cinder [23] , CaO [24] , and KOH/Zeolite [25] have been used for biodiesel production [26] [27] . However, some of the proses required high reaction temperature. This research was carried out the synthesis of ash as a solid catalyst from coconut husk by the simple burning method. Then, the prepared ash was applied in transesterification reaction of Cerbera manghas oil into biodiesel.
The purpose of this work is to obtain an active and low cots solid catalyst from coconut husk ash for transesterification of Cerbera manghas oil for biodiesel production 2 Experimental
Materials
The solid catalyst used in this work was made from coconut husk. Coconut husk and cerbera manghas oil were collected from land around the Syiah Kuala University Campus, Banda Aceh, Indonesia. All the chemicals used in this research were of analytical grade purity. Methanol were purchased from Merck (99.5%), Darmstadt, Germany. (2018) https://doi.org/10.1051/matecconf/201819709008 AASEC 2018
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Catalyst preparation
Coconut husk were chosen as a raw material for the production of ask catalyst, because of their availability in a large quantity. After coconut harvesting, the husk was separated from coconut shell. Thus, the obtained coconut husk was dried. Then, the resulting ash powder was cooled by mortar. It was used as catalyst for transesterification of cerbera manghas oil.
Catalyst characterization
The structural characteristics of the coconut husk ash catalyst particles were characterized by using X-ray diffractometer (Shimadzu XRD-600, 30 kV, 30 mA with Cu Kα radiation, 1.5418 Å). SEM imaging were conducted on a Philips XL-30, operating with accelerating voltage of 15 kV, 70 Pa.
Transesterification reaction
Cerbera manghas oil (CMO) of 100 g and the catalyst approximately 10 wt.% to CMO were introduced into the reactor. This reactor is equipped with a condenser to avoid methanol evaporation during the process. The methanol-to-oil ratio of 6:1 and the temperature was keep at 60 o C. After stirring for 3 hours the transesterification was stop, the catalyst was separated from the mixture by centrifugation during 0.5 hours. The reaction mixture was transferred to a separating funnel and washed with hot water, which allows decantation and separation of glycerol and methyl esters. The methyl ester was transferred into a vacuum rotary evaporator to remove the remaining methanol. The methyl esters were dried at 110 o C in an oven to remove traces of water. Analysis of the products was performed using on a Shimadzu gas chromatograph equipped with a mass spectrophotometry (GC-MS).
3 Results and discussion 3.1 XRD and SEM of coconut husk ash catalyst Fig. 1 . shown the XRD patterns of coconut husk ash (CHA) catalyst. The CHA pattern demonstrated the formation of potassium oxide (K2O) crystals, as depicted in Fig. 1 . As can be seen in the XRD pattern, there are also some minor peak were recorded as unknown compound. According to JCPDS card no. 26 To get further insight on the morphology of coconut husk ash samples, a SEM study was also carried out, as shown in Fig. 2 . The SEM of powdered of coconut husk ash clearly exhibited in an irregular pattern. The coconut husk ash sample is composed by large particles, which sizes ranged 1-3 µm. It's also shown of some particle exposing a pentagonal structure, by having a very well define texture with heterogeneous surface channels.
Fig. 2. SEM images of coconut husk ash catalyst.
These morphological features could effectively possess basic surface sites, which make them highly efficient in catalytic process in applications for transesterification of Cerbera manghas oil into biodiesel [28] .
Effect of catalyst loading on biodiesel yield
The catalyst loading is very crucial step in the availability of active sites on the reaction system which provides specific surface area of catalyst. The effect of catalyst amount on its activity was illustrated in Fig. 3 . It shows that Cerbera manghas oil conversion was greatly dependent on catalyst loading. Biodiesel production increased significantly by increasing the amount of catalyst from 1 to 10%. However, when increasing the amount of catalyst loading more than 12.5%, the slurry became too viscous giving rise to a problem of mixing, the biodiesel yield could not be maximum [29] . The optimum catalyst loading amount was found to be 10.0% in this system and the methyl ester yield reaches of 88.6 wt.% during 3 h. Loading catalyst is very effecting to increase catalytic activity at certain condition. If the amount is in the right portion then the production can be maximize [30] [31] [32] . The burning process of the coconut husk play an important role in forming an active component of the catalyst. It is evident that high crystallinity of the catalyst results in high catalytic performance. Fig. 4 , the catalytic activity of coconut husk ash remained impressively stable upon successive reuses, with no appreciable loss in catalytic activity. The catalyst could be treated just by simple heating in an oven at 100 o C. The heated catalyst could be reused for several times with more than 88% of biodiesel reached within 3 h. The biodiesel composition and physicochemical characterization of the cerbera manghas seed oil are shown in Table 1 The properties kinematic viscosity, density, and and the acid number conformed to the ASTM specifications. The properties of obtained biodiesel from the cerbera manghas oil is rated as a realistic fuel as an alternative to diesel fuels. 
Conclusions
The coconut husk ash solid catalyst has been synthesized by the simple burning method. From the XRD result shown that the catalysts were composed of potassium oxide (K2O) crystalline. The performed of the coconut husk ash was evaluated by esterification reaction of Cerbera manghas oil. It was found that the best conditions to reaches a high biodiesel yield of 88.6% are 10 wt.% of catalyst, reaction temperature at 3 hours, and a methanol-to-oil ratio of 6: 1. The coconut husk ash catalyst is active for 4 consecutive reaction, with more than 88% of biodiesel reached within 3 h. The properties of produced biodiesel were compared with the ASTM standards, the density, kinematic viscosity, and acid number in the range of the ASTM specifications. Coconut husk ash catalyst displays high potential as solid catalyst for practical application.
